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Too Good Jo Miss 


THE SOCIETY OF PLASTICS ENGINEERS, INC. 


Proudly Presents.... 


THE THIRD 


SPE PLASTICS SHOW 


NAVY PIER, CHICAGO 


January 25 - 31, 1947 


For Exhibit Space Information, Address 
SociETY OF PLastics ENGINEERS, INc. 


Theatre Building, Birmingham, Michigan 








Toa Good Jo Miss 
SPE ANNUAL TECHNICAL MEETING 


Hotel Congress. Chicago 
January 27 - 31, 1947 


Five Mornings Devoted To Technical Papers 


By Outstanding Engineers And Scientists 
















































































NEWS 


Issued Monthly to all Members of the Society of Plastics Enngineers 


November, 1946 


SYNTHETIC RUBBER IN GERMANY 
WORLD WAR II 


By A. M. CLIFFORD 
The Goodyear Tire & Rubber Co., 
Akron, Ohio 
(Presented before the Society of Plastics Engineers 
on April 19, 1946) 


History 

By way of introduction I should like to remark 
an has not yet achieved a synthesis of rubber 
in the tue sense—and he may never be able to 
duplicate precisely the natural product. But for 
practical purposes great progress has been made, 
id he has succeeded well in producing giant 
molecules that resemble rubber sufficiently to ex- 

hibit its properties to a remarkable degree. 


The first practical large scale manufacture and 
ise of synthetic, rubber-like material was a German 
iccomplishment in World War I, the result of in- 
tensive research to solve a critical rubber shortage. 


1 poor substitute. 

Mindful of the national need for self-sufficiency, 
erman scientists quietly went about research on 
ynthetic Rubber in the early ‘20's, and by 1926 
1pparently discovered a process which led to patent 
applications in the Reich in 1929 and 1930 for entire- 
'y new compositions. Basic applications filed in 
United States issued in 1933 and 1934 to Tschunkur, 
Sock and Konrad of the I. G. Farbenindustrie. 


These patents covered new polymer compositions 
obidined by conjoint polymerization of two simple 
monomers, one a diene such as Butadiene or Iso- 
prene, and another compound such as Styrene or 
Acrylonitrile. 


These discoveries were fundamental in providing 
ior the first time, products which could be made 
available in quantity, processable, and vulcanizable 
‘0 reasonably satisfactory properties for use in tire 

ture, and, I may add parenthetically, suited 
oses of the Hitler regime. 


Commercial production was well under way by 
1936 under the name of Buna S and Buna N. 


T.LLC. Mission 

Last Spring, following closely on the heels of the 
advancing American Forces, the F.E.A. under 
authority of Joint Chiefs of Staff of War, Navy, and 
State Departments and through the Agency of the 
Technical Industrial Intelligence Committee, sent 
numerous Teams into Germany to investigate all 
types of German Technology. 

It was such a Team comprising representatives 
of the major rubber companies under leadership of 
Professor (Dr.) Marvel, University of Illinois, which 
investigated the German Synthetic Rubber Research 
and Developments, last October. The purpose was 
to find out, by talking with the German scientists 
whether their latest thinking would be of help in the 
synthetic rubber program in the United States. 

The Team was flown over to London, thence to 
Frankfurt, Germany, and established at Hoechst, (8 
miles west of Frankfurt A.M.) the Headquarters of 
Intelligence Operations in the old offices of Farbe- 
werke Meister, Lucius and Bruning, birthplace of 
the I. G. Farbenindustrie. Trips were made by Com- 
mand Car and Jeep to the various Targets. 


Production Facilities 

I. The Synthetic Rubber Producing Plants were 
located at Ludwigshafen, Leverkusen and Huls. 
Two other (producing) plants were not visited: 
Schkopau in Russian Zone and Auswitz did not get 
into production. 

Il. The main fabricating plants were Phoenix lo- 
cated at Hamburg, (Harbourg) and Continental 
Gummi-Werk of Hanover, (Nordhaven). 


Yontinued on page 
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Show Plans Moving Forward 


Although floor plans and detailed information 
have been in the hands of prospective exhibitors 
only a few days, reservations for exhibit space in 
the Third SPE Plastics Show are reaching the SPE 
Birmingham office in increasing numbers by mail 
ind wire, according to Jean O. Reinecke, general 
chairman of the Show committee. 

Present indications are that there will be many 
more exhibitors in the Chicago show than there 
were in Detroit last year, Mr. Reinecke stated. In 
the opinion of another prominent member of the 
Show Committee, the reason for the flurry in space 
reservations is that the prospective exhibitors real- 
ize the advantages of displaying their products in 
the first plastics show in the Chicago area. 

Full and complete announcements of the techni- 
al program at the Congress Hotel will be made in 
the December issue of SPE News. 

All members will receive forms for making hotel 


ma meeting reservations in the near future. 


SPE National Election December 2nd 


The polls for the casting of ballots for SPE Nation- 
11 Directors close at twelve o'clock noon on Monday, 
December 2, 1946. Ballots have been mailed to all 
members in good standing and may be returned 
by mail to the Election Inspectors Committee, 203 
Theatre Building, Birmingham, Michigan, any time 
prior to the day and hour of closing of the polls. 

Four National Directors are to be elected to serve 
three year terms beginning next January, one from 
each of four different geographical Sections of the 
Society. The Nominating Committee has submitted 
1 slate of eight candidates (announced in October 
SPE News), and it is, of course, any Member's privi- 
lege to write in the name of any Member in good 
standing in place of any candidate appearing on 
the ballot. 

It is important that the Member place his signature 
in the upper left corner of the envelope in which the 
ballot is mailed, as this enables the Secretary to 
determine the eligibility of the voter. The outer 
envelopes are removed and destroyed before the 
ballots are removed from the inner envelopes. 
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Technical Article In This Issue 


Synthetic Rubber in Germany 
World War II _____- 


By A. M. Clifford 








Who's Who Among Candidates 


for National Directors 


The following information on the candidates {,, 
National Directors is given for the guidance of } 
Members in casting their ballots. The nomination 
the candidates was announced in the October iss, 
of SPE News, but the report of the Nominating C 
mittee was received too late to compile biographi 
information for that issue. 


Buffalo Section 
EARL A. RUSSELL 


Mr. Russell is Chief Engineer of Spaulding Fibr 
Company, Tonawanda, New York, and has be 
connected with this company for over 23 years. H 
is a graduate of Syracuse University in chemic 
engineering (1919). Mr. Russell has been a Mem! 
of SPE since 1943, when he was affiliated wi 
Chicago Section. When Buffalo Section was orga 
ized last year, he transferred and has been acti 
in Section activities since then. 


NORMAN E. WAHL 


Mr. Wahl is Chief of the Plastics Section, Cor 
Aeronautical Research Laboratory. Prior 
work, he did extensive research for Curtiss-Wric! 
on reinforced plastics for army and navy aircra 
and had spent several years on laminates and pla 
tic coatings. He graduated from University of Mic! 
gan in chemical engineering (1935) and spent a yea 
in postgraduate work at Michigan on the develo 
ment of lignin plastics. Mr. Wahl was very activ 
in the forming of Buffalo Section of SPE and was t 
first President of that Section. He is now serving 4 
a member of the SPE Advisory Board 


Detroit Section 
ROBERT G. DAILEY 


Mr. Dailey is Sales Manager of the Plastics Di 
vision of Standard Products Company with heac 
quarters in Detroit. Prior to this work he served o 
Chief Engineer of the Plastics Division of Standart 
Products and was earlier connected with the pla 
tics department of Firestone Tire and Rubber Com 
pany. He graduated from the University of Michig@ 
in mechanical engineering (1937). Mr. Dailey 5“ 
been a Member of SPE for several years and * 
presently serving as a Director of Detroit Section. 


(Continued on page 8) 











SPE News 


\ 








— 


SYNTHETIC RUBBER (Continued from page 1) 


The total rated capacity of Producing Plants was 
| 50,000 tons/annum, but the maximum production 
| sever achieved full capacity, but totaled around 


va 





tons in 1943-44. This compares with 737,000 
juced in United States in 1944, (about seven 


great). 
Schkopau was the largest plant, Huls had a ca- 
5 > f 4,000 tons per month and Ludwigshafen, 


} tons per month. 
rkusen served primarily as 
‘entral Research Laboratory and Pilot Plant. 
Experimental Tire Plant. 
rkusen was regarded as the authority on all 
problems on Synthetic Rubber. 


Process 

Buna S and its modifications made from Butadiene 

nd Styrene were adopted by the German High 

smmand as the general purpose rubber. 

Because of shortages of petroleum and sugar-con- 

ey (from which alcohol could be produc: 

ill of the Butadiene required for the production 
1a was made from acetylene, (instead of petro- 

aaa alcohol sources abundant in this country). 
processes were used for providing acetylene: 

Calcium Carbide from coal and lime. 

2) Electric arc decomposition of gases from coal 
hydrogenation or small amounts of natural 
jas. 

Styrene was produced by conventional methods 
ethylene and benzene; but again, acetylene 
used as a raw material and converted by hy- 

yenation to produce the ethylene required. 
tadiene was produced from CsH» by two differ 

t processes: 

1) the well-known aldol process, and 
1 process developed during the war and 
known as the Reppeé process. 
polymerization process was conducted in all 
the plants on a continuous basis, that is, polymeriza- 
ingredients including an aqueous emulsion of 
itadiene and styrene, emulsifier, catalyst and 
difier, (if used) were proportioned continuous!y 
the first of 8-in-line reactors, which were stain- 
r glass-lined 20 M* agitated vessels. 
ich lines constituted the Ludwigshafen Plant. 

reaction was conducted at 48-50° C. for 30- 

rs hold up time to a conversion of 58-60% of 

mers to polymer. 

e latex product was stabilized by addition of 

phenyl-beta-naphthylamine, stripped of unconsumed 
ers, then passed through continuous coagu- 

Di. ition and Fourdrinier type machines giving a con- 

sheet for drying and baling. 

a Condition of Plants—November 1945 

Ludwigshafen Plant sustained considerable 

a lamage because of proximity to high pressure 

: fuel installations, which were the focus of 

heavy bombing raids. Under French control and 

gent need for rubber, this plant was hopeful of 

j limited operation last November. 
ppé process of Butadiene production had 

stalled at this plant, not because it was 
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better than the Aldol process, but because the syn- 
thesis afforded an opportunity to develop a large 
number of new acetylene derivatives. 

The butyne-di-ol plant is a tribute to chemical 


engineering skill and ingenuity. The operation is a 
continuous counter-current, pressure reaction be- 
tween acetylene and formaldehyde. The reactors 
are 60 towers, 5’ diameter 5” wall thickness—built 
of stainless steel, to withstand 100 atmospheres pres- 
sure. They were charged with five tons special 
Cu-acetylide catalyst. 

Eight of these towers comprised a unit process 
which was scarcely at all bomb-damaged, although 
the subsequent hydrogenation facilities were in rel-' 
atively bad condition. 

The Huls plant, operating on arc-produced CsH,» 
and the aldol process suffered little bomb damage. 
This plant was elaborately camouflaged, but I was 
told the Allied Air Forces knew all about it. 

The Leverkusen Research Laboratories were dam- 
aged little by bomb and fire, but considerable 
experimental equipment in these laboratories was 
damaged by Armed Forces taking over, according 
to statements by the research staff. 

Research and Development Problems 

I shall touch only briefly on the more important 
technical developments: 

I. Types of Rubbers.—Besides the general pur- 
pose rubber, Buna §, there were limited quantities 
of special purpose rubbers produced: 

(a) The numbered Bunas, No. 32 is a NA poly- 
mer used chiefly as a plasticator for other Bunas. No. 
85 is a K polymer of good low temperature behavior 
and used for making hard rubber, particularly tank 
linings. 

b) A number of other rubbers, both the Nitrile 
and Styrene copolymer types, were produced by 
special processes for specific uses, such as for me- 
chanical goods, drug sundries, sheeting, and ap 
plications involving direct use of latex. These vari- 
yus rubbers are defined in Table I. 

Table I 
German Synthetic Rubbers 
Buna Uses 
5-3 78/22 Butadiene/Styrene General Purpose 
SS 58/42 Butadiene/Styrene Better Processibility 
SSGF Odorless, Tasteless Bottle caps, etc. 
SSE 40-50% Styrene Pharmaceuticals 
Specially Purified 
SW 90/10 Butadiene/Styrene Cable Insulation 
Low Temperature 
Flexibility 


N 75/25 Butadiene/Acrylic Solvent resistant 


nitrile 

NN 64/36 Butadiene/Acrylic Solvent resistant 
nitrile 

85 K—Poly butadiene Hard rubber 

32 Na—Poly butadiene Softener 


(low mol. wt.) 
Il. Major Research Developments.—_The two most 
important findings of the team were: 
a) Application of a special process of modifier 
used to produce a stated superior quality rubber 


(Continued on page 9) 
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DETROIT ADDS FORUM 
TO MEETINGS 


By L. D. LAMB and PHIL ROBB 


On October 25th the Detroit Section of the Society 

f Plastics Engineers introduced a plastic problem 

forum to augment the regular monthly programs 

under the direction of the Technical Activities Group. 

A panel was selected to answer any problems 

brought out by the group. 

Members of panel were as follows: 
1. Jack Morrison—Detroit Mold Engineering Co. 
2. W. Bradley—Detroit Macoid Company 

. L. Lemb—Durite Plastics Company 

. J. Totten—Ford Motor Company 

. H. Kline—Reichhold Chemicals Co. 

6. J. Mickey—Ford Motor Company, Chairman 
Before the discussion started it was clarified by 

the chairman that the Committee was not legally 

responsible for any disclosures made that were sub- 
ject to licensing agreements. The Committee also 

did not wish to discuss problems that belong in the 

realm of Consulting Engineering. 

Question No. 1—Mr. Koonz. . . American Plastics. 
How can I get more striation in Ethyl Cellulose in- 
jection molded parts? 

Answer—1. Try material with a different ethoxy 
base. 

2. Try higher pigment concentration in particular 
color and blend. 

Question No. 2—Mr. Stokes . . 
block. 

What is the best method of testing phenolic resins 
for ageing properties? 

Answer—1. Age is under accelerated conditions, 
e.q. 24 hours at 120°F., if resin shows tendency to 
set up much more rapidly on hot plate test it will 
indicate that resin should be stored in a cool place 
and checked periodically. 

Question No. 3—Mr. Kuchta . . . American Plastics. 
What are the latest developments in polyvinyl 
chloride-acetate tapes having adhesive properties? 

Answer to this question was referred to Minnesota 
Mining Co. who have several types under de- 
velopment. 

Question No. 4—Mr. Kozy .. . Lyon Inc. 

What is the maximum per cent residual solvent 


CO & GW 


~ 


. American Brake- 


and water allowable in cellulosic molding 
powders? 
Answer—tTheoretically 0.0% practically—a maxi- 


mum of 0.3% R.S.W. on EC. 
Question No. 5 

How are odorless phenolic laminates made? 
Answer—1|1. Highest quality odoriess resin must be 

used as a start. 

2. Part of sheet must be thoroughly cured. 

Question also referred to material suppliers. 
Question No. 6—Mr. Morrison Detroit Mold 

Engineering 

What would cause corrosion in a sprue bushing? 
Answer—1. Molding material with high moisture 
content which would cause hydrolysis of the ester 
and/or the plasticizer 


Four 
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2. Burning and decomposition of material wo); 

release corrosive fumes. 

3. Possibility of peening through loose fit to sii; 

ulate corrosion was also brought out. 

The turnout at the October 25th meeting was lar 
er than usual for the past several months. Some {i 
ty-seven members and guests were at the Rackha 
Memorial Building for dinner and over seventy 
attended the meeting. 

Mr. Charles Franz of American Plastics spoke oy 
“Estimating Costs Establishing Selling Price” of pla; 
tic parts. It was the start of an interesting discussic 
by all the listeners. 

Bill Hoey, National Secretary, answered sever, 
heretofore unexplained questions on the show to b: 
held in Chicago. 

Our Section President was pleased to prese 
Mr. Cecil Turnbull of London, England, another He; 
cules Powder Company employee. 

A new committee headed by John Mickey wit 
J. Totten, W. Bradley, J. Morrison, H. Kline, and L. [ 
Lamb as a panel was started at this meeting. | 
apparently was a partial answer for increased ai 
tendance. At every meeting now this committe 
will endeavor to answer any and all questions re 
lating to the plastics industry—with certain lega 
reservations. 

The Detroit Section had an active social calenda 
during the months of July and August when the gol! 
meets were held at the Glen Oaks Country Club— 


(Continued on page 6 
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MIAMI VALLEY NEWS 
By J. G. BRADEN 

fiami Valley Section had its November 
yn Wednesday evening, November 13th, 
, tt shing Well in Centerville, Ohio. There was 
i program that evening, but the meeting 
isiness and social get-together. 
‘ent meeting of the Board of Directors, Mr. 
Waite submitted his resignation as Program 

It was decided that the responsibility of 





- rat , programs would be divided so that eacl 
has only one program to arrange a year. 
' wing members were appointed chairmen 
“4 etings listed below: 
‘ember—H. J. Kasch, Jr. 
1ary—Gil Carpenter 
Febru ~ J. G. Braden 
March . G. Chollar 
’ April sea Mack 
May—G. J. Wilson 
; J. E. Baxter 
4 Mr. Bud Kasch has announced that the speaker 
ma for the December meeting will be from the Bakelite 
“ ‘orporation. The name of the speaker and further 
; will be announced shortly. 
CENTRAL OHIO NEWS 
x By RONALD D. BECK 
b— Yn Friday, October 18, 1946, the Central Ohi 
f SPE held its monthly meeting in Colum- 
Fifty members were present. 
first part of the program was a guided tour 


The Battelle Memorial Institute. This tour 
interesting as well as being edu 1] 
Society is very fortunate in having such an 
stitute in its area and members in its group. 

After the tour through Battelle the sg tiety had 
it Hoffman's Garden. The dinr was giver 

by Yardley Plastics Co. 
dinner the group had a premier showing 
w f istic book that has been written by 
its members. The book is APPLIED PLASTI 
PRODUCT DESIGN by Robert L. Davis and Ronald 
. Beck. It is published by Prentice Hall, Inc., o 
New York City. The book was accepted very wel 

by the members of the Society. 


tw 


RICHARDSON AT ST. LOUIS 
By DAN OTTO 
The second fall meeting of the St. Louis Section 
ot the SPE was held the ro Hotel on Octc 
ber 14. The guest speaker was J. W. Richard 
hnical representative of a Rohm and Haas 





mpany. 
Dr. Richardson gave a splendid discussion on the 
Ipplications and mis-applications of Plexiglas, par- 


ticularly in the sheet stock. Displayed were many 
parts made by fabricators throughout the country, 
each representing a new and different appli 
f Plexiglas sheet material. 

ttendance prize, a steam electric iron, was 
won by Mr. Todd ¢ “lark of the Burkhardt Manufac- 
luring ‘'o., St. Louis, Missouri. 


Tews . 
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SILICONES ARE TOPIC H 

AT PHILADELPHIA 

By S. J. NOCITRA iH 

The Philadelphia Section of SPE, Inc. held its Pf 
second meeting of the fall season on the evening it 
f Oct. 21st, 1946, at the Franklin Institute. 
Mr. J. “ Hurley Jr., of the Resin and Insulation ; 






























Material Div. Chemical Dept., General Electric Co., 
was the principal speaker. His lecture was on SIL! 

YONES, chemistry’s newest family of synthetics 
The Silicones are a gifted group of liquids, gases 
and solids, that do things never done before 

Mr. .Hurley’s lecture touched on organo-silicon 
polymers, silicone oils, silicone rubber and silicone 
resins. The properties of these silicones were com- 
pared with petroleum oils, natural and synthetic 
rubber and resins of other sources, and Mr. Hurley 
demonstrated with samples, how in many ways the 
properties of the silicones are superior to compounds 
of other sources. The lecture was accompanied with 
a liberal display of objects in everyday use made 
from silicones. 

Valuable free literature was distributed to the 
audience with the compliments of General Electric 
Co. This literature covers all the properties of the ' 
tbove mentioned silicones. 

The lecture was delivered to one of the largest 
assemblies attending the Philadelphia Section’s 
meetings this year. 

A rousing round of applause was given Mr. Hurley 
and his able assistants who helped him put on a 
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MODEL 100-H-4 
A PROVEN DESIGN FOR 
PRODUCTION MOLDING OF 
SMALL THERMO-PLASTIC PARTS 




















With four ounces injection capacity per 
cyclo, the H-P-M 100-H-4 plestics injection 
molding machine will solve your smail parts 
production, Each machine is completely self- 
conteined, and powered by the reliable H-P-M 















INJECTION MACHINES 


THE HYDRAULIC PRESS MFG. COMPANY e Mount Gilead, Ohio, U. S. A. 
















DETROIT vontinued from page 4 ZIESENHEIM IS MANAGER 


Friday, July 12 and Friday, August 16. The attend- The Hydraulic Press Manufacturing Cc 
nce at these golf meets was not up to the full ex- Mount Gilead, Ohio, announces the appointme: 
pectations of the Golf Committee headed by Josh f Mr. Fred C. Ziesenher 
Miller, Chairman, George Cress, and Carl Holmes. as Sales Manage: ov 
H in interesting program was enjoyed by Plastics and Die 
present, and many interesting prizes were Machinery Divisions, } 
» lucky members and guests from Toled duties will be to direct 4 
tanding prize of the first meet was a seven- sales and assist 
ind standing rib roast of prime beef won by development of ns 
Another prize coveted by all consisted chines for these 
bile tires won by Rex Rose and Jim portant divisions of 
H-P-M Company. Mr 







+ ve} 































b2 
wm 




















tther both days was perfect. This caused snheim is a graduat , 
res for this grour f plastics neer, having receiy 
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M.E. 1e0ree trom rr 
Institute of Techn 
oe siaheiaiieid. aiamiaa . eh : . 
lepicting the very novel plot “Virtue For five years, Mr. Ziesenheim was part 
yj sucn utst minding H liywood stars ds m } manager ol I | mints manufacturing die 


ph Lee, General Motors Corporation, guest For the past six years, he has been associat 





the entertainment consisted of a 






the evening, George Gress, and Billie 1 well known manufacturer of plastics moldir 
The hero triumphed and lived happily lie casting machines, as Sales and’ Adv 
vith the heroine. Movies of the golf play- Manager. 
d to their embarrassment that all putts Mr. Ziesenheim has been afliliated with 










\imself whil SAPERY MOVES 


played golf by playing in the sand Mr. Stanley Sapery, Manufacturers Repres 







7st -_ lAtar +] . | e > 7, | slid, . 
iding down the children's greased slide. tive, whose office was formerly located at 

two fun tests there was very little 44th Street. New York City, is now at 341 Mad 
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SPECIALISTS IN THERMOPLASTICS 


i Chemaco Cellulose Acetate 
ie. Chiigass Ethyl Cellulose 
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N. W. PENN HEARS FRANTZ 


ny ON COST ESTIMATING 
ent By PAUL C. ROCHE 


The Northwestern Pennsylvania Section, Society 
{ Plastics Engineers, picked no easy subject for its 
when they called upon Mr. Charles H. 

Frantz discuss ‘Estimating Manufacturing Costs 
tblishing Selling Prices’’ at its October 10 

1t the Hotel Kenyon, Erie, Pennsylvania. It 
gratifying, however, to witness this speak- 

the bull by the tail and discuss this subject 
enlightening, specific, and timely man- 

r Mr. Frantz outlined the method of organizing 
ward coming out with a selling price that is 

‘ir to both vendor and customer and which is 
high as to divert pending business io 

ion nor so low as to attract the business at 

It was emphasized that every branch of a 
rganized manufacturing concern participates 

yent estimating of costs and establishing of 

elling prices, including production, accounting, 
ng, sales, and management. In his very 

pared essay our speaker worked his way 

t typical problem in cost estimating, which 

tted on the blackboard and the factors con- 

to the indicated selling price were discuss- 
troversial points and pitfalls were sighted 

ling sensible allowances for losses in various 
icturing departments, cost elements subject 
arkup and those free of markup, setup time, 
and taxes. Discussing the 


trative costs, 





for INJECTION MOLDING... it's 





treatment of tool costs in the overall picture, the 
speaker stated that it is necessary that each manu- 
facturer be aware of the type of business for which 
he is best suited or specialized and direct sales pro- 
motion and manufacturing accordingly. 

At this same meeting a technicolor sound film 
“Robots at Work” was shown, courtesy of F. J. 
Stokes Machine Company, Philadelphia, Penn., 
showing completely automatic compression molding 
of plastics. This movie was found to be extremely 
interesting, enlightening, and well prepared, adding 
effectively to the very successful October 10 meeting 
of the Northwestern Pennsylvania Section. 

The November meeting was held on Tuesday, 
November 12, also at the Hotel Kenyon on which 
occasion Mr. Joseph A. Hill of Barnes and Reinecke 
Company treated the subject “The Approach of the 
Industrial Designer.’’ The color sound movie “Shape 
of Things to Come” was the co-feature, courtesy of 
Boonton Molding Company. 

PHILADELPHIA 
truly interesting and educational demonstration. 

The next meeting of the Philadelphia Section of 
SPE was a joint meeting with S.P.I. on Monday, 
November 18th, at the Franklin Institute. Lectures 
on “Other Materials” were presented by Mr. 
Junius D. Edwards, Assistant Director of Research, 
Aluminum Company of America, (subject, Alumi- 

n); Mr. William Darling, Riegel Paper Company, 
(subject, Paper); Mr. Thomas D. Perry, Resinous 
Products and Chemical Company, (subject, Wood). 


(Continued from page 
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The World’s most popular model 
—the 10D-8 Ox. injection mold- 


ing machine. 4 


Designed right and built right for 
economical molding of thermoplastics — Reed- 
Prentice injection machines are simple and safe to 
bperate'! Complete accessibility to all major parts 
fans easy maintenance. 

Equipped with an efficient heating and 
injection system for full capacity — this complete 
ine will meet your every molding need! 

If you have a thermoplastic molding prob- 






















NEW YORK OFFICE © 75 West St., New York, N. Y. 










lem, Reed-Prentice offers you the benefit of their 
experience as the World’s largest manufacturers of 
injection machines and complete information on 
mold service. 

You will be interested in the wide range of 
Reed-Prentice injection machines — available in 
4, 6, 8, 12, 16 and 22 Oz. capacities. Write Dept. N 
TODAY for descriptive literature and complete 
machine specifications. 


REED-PRENTICE CORP. WORCESTER, MASS. 


CLEVELAND OFFICE @ 1213 W. 3rd St., Cleveland, O. 
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Mr. Less has been connected with Durez Plastics 
v1] Less nas peen nnectea wlin urez idISuc 
© 4 ~o . — . 
19206 anda tor the last ten years 
y he _—— 2 — 
Engineer I the industrial Nnesin 
. 
vith headquarters in Detroit. Prior to 
os 
t n the Research LD 
} 
is t york with Dur he was ir 
4 
t f Spaulding Fik I 
Ty wre » ofa LA 
led niversity of Buffa Mf 


Philadelphia Section 





BESHGETOOR 





Mr. Beshgetoor is Manager of the Plastics Depart 

‘A Victor Division of Radio Corporation 
f America. He has been connected ts RCA Vic- 

1932 in various capacities including nine 

iarge of the company’s Argentine inter- 
sts. Prior to the present connection, he was with 
veneral Electric Company for several years. He 
received a B.S. degree from Alma (Michigan) Col- 
lege and M.S. from University of Michigan. Mr. 
Beshgetoor was very active in the organizing of 
Philadelphia Section of SPE and is now serving as 
Vice-President of that Section. 


RICHARD B. BISHOP 

Mr. Bisho p has been connected with the Research 

ind Development Laboratories of Socony-Vacuum 

Oil Company in Paulsboro, New Jersey, since 1940. 

During ‘this time his work has been in such fields as 
‘hemical intermediates, plasticizers, resins, etc. He 
‘eived his B.S. in chemistry from Holy Cross Col 
ge in 1938, and his M.S. in chemistry from the 


same school in 1939. He also frscre ey the Graduate 
Sch f Johns Hopkins University during 1940. Mr. 
Bishop has been a very activ a smber of SPE and 


erving as easttenl 7 f Philadelphia Section. 


Toledo Section 
PAUL F. CORBIN 


Mr. Corbin is Manager of the Press Polishing and 


rminating Divisi of Textileather Corporation. In 
iding his work at + Tease he has been engag- 
1 for 25 years continuously in the Coated Fabrics 
industry, in various capacities. In addition, he serv- 


din an advisory capacity during the war with the 
tted Fabrics Unit, Chemical Bureau of W.P.B. He 


1 graduate of University of Maine in chemical 
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Calling All - - 
Who Sell Plastics 


You can benefit from fifteen years of experienc 
selling plastics by simply spending $1.00 to pu 
chase Herb Spencer’s (Durez) “ENTIRELY 
BUSINESS.”—Money back if not satisfied. Ful! 
of suecess stories and practical helps, this in 
formative book is of unusual value to everyon 
in plastics. Send $1.00 for “ENTIRELY BUS] 


NESS” (already in its second printing) to: 


NIAGARA FRONTIER PUBLISHING CO. 


302 Vars Building, Buffalo 2, N. Y. 
The World’s Best Salesman” Bill Holler. 


General Motors 
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engineering (1921). Mr. Corbin has been a Mem} 
>f SPE ever since the establishing of Toledo Sect 
ind has ven quite active in SPE affairs. At 
present time he is serving as President of 
Section. 
PURCELL DeHAN 

Mr. DeHan is Vice President 
Plastics, Toledo, Ohio, which 
establish several years ago. 
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Prior to this work 



























was in charge of the Plastics Closure Departm e} 
Owens-Illinois Glass Company and before xid 
he was with the Plastics Department of Colt An 
He attended the U. S. Naval Academy at Annar 
Mr. DeHan has been a Member of SPE since } Me 
founding of the Society in Detroit and transferred 
Toledo Section when the latter was established 
present he is serving on the SPE Advisory Board , 
DETROIT (Continued from page | 
thought of plastics engineering, but the soakir 
the ane iad the | ; Jd count of a 
Section members for the very gruelling 
ahead. 
ee 27th we had our initial fal] meeti: 
the Rackham Memorial. Mr. Gordon Thayer 
Dow Chemica ‘| Company was the guest speaker " 
the evening. He explained to the group thé . 
sity for knowing the f mold making a . 
de — many features mold design Mod 
interests of lower costs. an 
In an absence of Mr. William Hoey, due - 
ness, Mr. Harry McGowan reportea on - 
meeting of the SPE-S.P.]. Committees on n 
shows. “ay 
Future meetings will be reported by Mr: * 
(Chuck) Lamb, Chairman of the Publicity C - 
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a RUBBER (Continued from page 3) 


mown as S-4. In this process high molecular 

straigh ‘+hains were said to be produced by poly- 

Ss | merization without modifier, up to 35-40% conver- 
n stepwise addition of ‘Diproxide”’ modifier 

t branching. 

e use of a special oxidation-reduction poly- 

merization system known as Redox formulation. 


; the German view to consider oxygen or 
rctive O containing catalyst to convert the vinyl 
npound to an active oxidized form: 


SOM} 


H 

R—C—CH, 
nber O 
Ries An excess of oxygen oxidizes the active form to 
7 inactive mol oxide 
6 H 

R—C—CHe 
Ided O— O 
ad which does not permit chain propagation. The 
K he presence of a reducing agent overcomes this ten- 
ment dency. Based on this concept a large number of 


that oxidation-reduction systems were developed, where- 
none agent is water soluble, the other hydrocarbon 


rolis soluble. By use of special emulsifying agents 
the Mersolat) and proper pH control polymerization 
2d could be conducted to 60% in 4 hours or less and 


stated to be about 100 times faster than the S-3 
ie process. 
Reese molecular weight, soluble rubbers were 


elongations, resilience ond improved srocessability. 
Values represented to us are shown in Table II. 


Table II 
Buna S-1 vs. Redox Polymer 


Buna S-] Redox Polymer 
(Unmod. pH = 4) 


M Mervrius la’ ~ 
OT “Ww Detfo 


oO ke = VE 5000 5500 

s06$ Raw Defo (10 passes thru mill) _. 5000 2200 

and Sompounded Defo _____-------- 7000 5200 

th Modulus at 300% ___._._________ 95 63 

Tensile Kg./om.? ______________- 250 338 

: Bongation % ........5...-.-.- 500 670 

Shore Hardness _____________- : 70 68 

Rebound % (20° C.) __--------- 48 56 

Rebound % (70° C.) ______---_- : 50 60 

BU Ee es Ce 76 120 
lou | RET, Se 920,000 2,350,000 

" a od ‘Degree of Branching 54 39 

Viscosity 


lll. Research and Evaluation Tools and Tech- 
niques.._In general, the methods of polymer evalu- 
ation used by the Germans parallel those used in 
this co ntry quite closely. 

However, there was considerable evidence of 
weater effort spent by painstaking and, if I may say, 
tedious rocedure to achieve a high degree of per- 
‘ection in both chemical and physical measure- 
ments, .1an is customary in America. 





Polymer Evaluation 


a) Fundamental properties depending on Poly- 
mer Structure. 

1:2 vs. 1:4—Considerable work was done on de- 
velopment of methods for determination of 1:2 and 
1:4 addition. Four methods, viz. ozonization, per- 
manganate oxidation, iodine chloride titration (90% 
effective for double bonds) and perbenzoic acid titra- 
tion were employed. The latter procedure was con- 
sidered the most reliable. 

Since ‘‘buried’” double bonds react more rapidly 
than terminal double bonds, plotting disappearance 
of per acid vs. time gives an estimation of 1:2 and 
1:4 addition. 

Results for different Bunas were as follows: 

pao S ........ 73% 1:4 
Buna S-3 ___--- 75% 1:4 
Buna No. 85 __. 50% 1:4 
Buna No. 32 __. 20% 1:4 
b) Conclusions from extensive studies showed: 
1) Conversion plays no role in ratio 1:4 to 1:2. 
2) Solubility is not related to 1:4 and 1:2 
structure. 
3) 1:2 and 1:4 additions are independent of 
polymerization temperature. 
4) Technological tests show little effect of 
ratio of 1:2 to 1:4 on physical properties 
except rebound (resilience). 
Distribution of Styrene in the Chain 

Permanganate oxidation gives beta phenyl adipic 
acid where Styrene is regular distributed, and poly 
phenyl di basic acids where Styrene is ‘‘bunched.” 
Buna S was shown to give 25-30% poly phenyl 
acids and 65-70% mono phenyl acids. Buna SS 
gave 70% poly phenyl- and 30% mono phenyl 
acids. 

Physical Chemical Properties 

The Leverkusen group studied size and shapes of 

molecules through determinations of 

1) Viscosity 

2) Osmotic Pressure 

3) Ultra centrifuge sedimentation, and 

4) Statistical calculations. 
They used latex extraction as a means of obtaining 
solutions necessary for precise measurements. 

Much use was made of Mark and Fikentscher's 
K-value for defining polymer characteristics. 

DP Osmotic 
DP Viscometric 7° % ™* 
dication of branching of structure. 

It was the opinion of the German scientists that 
the ideal polymer would meet the following 
requirements: 

1) Osmotic and Viscometric DP-Values should 
be equal. 

2) The DP=Values should be constant during 
polymerization, and 

3) The K-value curve should be brought to a 
high value and maintained there throughout 
the entire polymerization. ' 
The effect of modifiers is to lower the K-value, 
and stepwise addition tends to keep the K- 
value constant. See Table III. 


(Continued on page 11) 


They used the relation 
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Specialists (an — CELLULOSE ACETATE, 


BUTYRATE ACETATE, POLYSTYRENE, 
VINYLITE, LUCITE AND OTHER SIMILAR 
THERMOPLASTIC MATERIALS. 


Injection molding capacity — 4 ozs. to 22 ozs. 
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SYNTHETIC RUBBER 


Other considerations reflecting their ideas on the 
thetic rubber were: 
ystallinity was not considered important 
sept as a check on degree of branching; 
sh crystallinity narrows the temperature 
mge of elasticity. 
ne method of polymerization was held to be 
sre important than the exact type of 
ynomers used. 
‘is-Trans isomerism and 1:2 versus 1:4 addi- 
n were held less important than might be 
xpected. 
That straight chain polybutadiene may prove 
» be better than natural rubber when the 
molecular structure can be controlled by 
proper polymerization methods. This has not 
yet been achieved. 


Sontinued from page 


Processing, Physical Testing, Tire Building 
and Performance 


rmally obtained the Buna S rubbers are ex- 
remely tough and difficultly processable. For this 
on the Germans adopted a heat softening proc- 
; which was conducted at the fabricating plant 
tat the time of use. Three types of heat softening 
ns had been tried at the Nordhaven Plant 
ear Hanover. The heat softening was conducted 
lower the Defo from 3500-5000 to the range desir- 
thle for specific applications: For tire building, 700- 
chanical goods 300 and for carcasses, 1500. 
yuestioned why the use of modifiers to 
necessity of heat softening was not adopted, 
lf of Ludwigshaften replied: 
hese things are not arrived at logically but 
torically.” 
high command” simply demanded rubber 
iction be started in the Reich before the best 
of scientific research were available. 
, further added that original high Defo per- 
heat softening to the degree desired for 
; manufacturing operations. 


Physical Testing 
Besides the fundamental evaluation of new poly- 
material, the fabricating plants maintain their 
wn physical testing laboratories and stocks are 
ntrolled by routine tests including: 
|) Defo number on raw and heat softened Buna. 
) Defo number on masticated and compounded 
batches. 
) Modulus, Tensile, and Elongation of Cured 
Stocks. 


A\ 


4) Wheel tests on tires at room temperature. 





Polymers 
buntadiene 60% Conversion 





_Insoluble 





tuber Latex _....._____.-Soluble 
SS Prghe ec! = Soluble 


We AA Soluble 


Re) es - a aD iifieulty Soluble. 
Difficulty Soluble — 


Other tests frequently run include: 

5) Miscibility. 

6) Mixing plasticity. 

) Calendering ability. 

) Solubility and viscosity, and 
) Storage stability 
while on properties of vulcanizates tests included: 
(1) Heat resistance. 
(2) Adherence to itself and other materials. 
(3) Mechanical properties 
(a) Tearing and sealing 
(b) Elastic-plastic behavior. 
(4) Ageing 
(5) Swelling, and 
(6) Electrical properties. 

Considerable reliance was placed on hysteresis 
as measured by the Roelig machine giving visual as 
well as autographic record of dynamic damping. 
Indoor tire temperature tests checked Roelig machine 
results quite consistently. 


; 
8 
9 


Tire Building and Performance 

Major problems in tire building arose from lack 
of inherent building tack in Buna S, and poor adhe- 
sion to tire cord. Historically, natural rubber cement 
was used at first, then solutions of Koresine and 
finally special chemical adhesives. 

For cord adhesion Leverkusen was using Des- 
modur R (Tri isocyanate of triaminotriphenylme- 
thane) while Continental Gummi-Werke used re- 
sorcin and formaldehyde. 

Accelerators were the conventional materials used 
in this country, with research at Leverkusen. 

All truck tires built at Nordhaven were based on 
15% natural rubber and 85% synthetic. Leverkusen 
had mastered the building of 100% synthetic tires 
by adoption of Koresine and Desmodur for improv- 
ing building tack and cord adhesion. 

The main cause of tire failure was ply separation. 
Treads and carcasses of synthetic tires were made 
thinner than for natural rubber, the breaker was 
eliminated, and every precaution taken to avoid 
high temperature, by reducing loads and speeds. 

Rayon from beechwood was used exclusively for 
tire cord and was poor in quality and lacked uni- 
formity. Frequently, cords tested 2.5-2.75 grams per 
denier where 3.0 was considered standard. Herein 
may be considered the chief weakness in German 
tire performance. 

For more detailed information refer to Team re- 
port by C. S. Marvel, Rubber Subcommittee Mission, 
Joint Intelligence Objectives Agency, also summary 
nresented by E. R. Weidlein, Jr.: Ind. Eng. Chem. 
(News Edition) 24, 771 (1946). 


Table III 
Molecular Weight and Structure 


M.W. K-Value DP/Osmotic 
(Osmotic) (Viscosity) DP/Visccsity 
920,000 76.0 54.2 
650,000 113.0 13.0 
540,000 130.0 5.98 
404,000 171.0 3.37 
123,000 72.0 6.65 
350,000 107.0 6.8 


Eleven 
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NEW MEMBERS + Aen im, :NEWARE SECTION 


I 7 ni ese 
CENTRAL OHIO SECTION it cmc : 

. = tse on sie Members 230 Grove Street, Bloomfield, New Jersey 
I. J. McCUISTION, Research Engineer HERBERT C. KEMBLE, Chem. Engineer 
Institute ‘ Signal Corps Engineering Lab. War Dey 

Columbus, Ohio P. O. Box 512, Long Branch, New Jersey 

>, Research Engineer DAN LICHTENSTEIN, Engineer 

| Institute Signal Corps Engineering Lat 

Columbus, Ohio Squier Signal Lab., Fort Monmouth, N. J. 

CHICAGO SECTION EDWARD W. ROWAN, President 


Members Dillon rs k Mfg 
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WV. BROWN, Technical Sales 485 S. 2lst Street Irvington, N 
nite Division-Chicopee M‘g. Corp. of Ga JOHN WITTEK, Owner 







47 W Street, New York 13, N. Y Plastics Mold Design 
I F. HRUDKA, Technical Representative 164 Broad Street, Newark 2, N. 
Bakelite Corporation NEW YORK SECTION 






N. Michigan Ave., Chicag Illinois Members 






‘ ] igan + 
RERT A TINFHAN Vi Dr . nr _— _ ~TIl-pD Dp 
ERT W. LINEHAN, Vice President ROBERT N. BOUCHER, Technical Representative 
ntinental Plastics Corr Bakelite Corp., 30 E. 42nd St., New York 17, N. Y. 






308 V Erie Str et, Chicag 0, Ill. HARRY F. BRENSINGER . JR., Tool Room Supt. 
HN PANNH/ ISEN En jineer Ideal Toy & Novelty Company 
American Phenolic rp. 184-10 Jamaica Avenue, Jamaica, L. I., N. Y. 
8 S. 54th Avenue, Chicago, Il. FERDINAND F. ROLLA, President M irk Novelty 
ALI ROSNES, Sales Representative 174 Broadway, Brooklyn 11, N. Y 
ntal-Diamond Fibre C STANLEY SAPERY 
: Palmolive Bldg thicago 11, Ill. wn Sales Agency 
VICTOR E. SERRELL, Tech. Representative 1 E. 44th Street, New Yor 
Bakelite Corporation ARTHUR M. SCHILLER 










; North Michigan Blvd chicago |, Ill 108 Ellwood Street, New York 34, N 
JAMES H. THOMAS, Sales Manager ILLIAM F. WACKER, Plant Engineer 

LA [ 2? "2 -~ rT ¥ 7 : ] ] T 

Minn. Fid rporation lonial Plastics In orporated 





istics .*) 
; 34 


3 Wacouta Street, St. Paul Minn. 3815 9th Avenue, New Yor 
#EORGE T. WALKER, JR., Sales Engineer _ NORTHWESTERN PENNSYLVANIA 
riaskon Viv. Lil , ey Uwens rord Glass ; Members 
49, 400 W. Madison St., Chicago, III. R. J. WILSON, JR.. Design Engineer 
CLEVELAND SECTION Sylvania Electric Products, In 
Member 08 East Street, Warren, Pa 
Advertising Toane. from ASSOCIATE to MEMBER 
yompany LOY! 
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IMPERIAL 


PRECISION CUSTOM MOLDERS 
scahyy-wthrwem. yr F of Bakelite, Plaskon, Tenite, Beetle, 
DETROIT SECTION Durez, Makalot, Lucite... 


Members 








ye COMPRESSION 
a teiies etn tele ts PROCESS 
eae Matin Siididees ke COMPLETE ENGI- 
A. BLUME, Presiden NEERING AND DE- 
ican Brakeblok Div. American Brake Shoe C SIGN SERVICE 

Merritt Avenue, Detroit 9, Michigan %& MOLDS MADE IN OUR 
YY BURIAN, V. Fresident-Works Mgr. & Engineer PLANT 














ia, Van VW} D As a pioneer in the plastic in- 
pale . SERG, Plant Manager dustry, Imperial Molded has 
a ee ae ae ae acquired broad experience in 

— oa handling of inserts, molding of 













a ey a threads, making deep draws, side- 
wan Bivd wes Mick cores, horizontal bosses, etc. Much of 
k y naine the work, involving the solution of 





tough problems, has resulted in new ad- 
hica etroit 27, Michigan vances in compression molding accuracy 
LEFIELI on a commercial basis. 
Brake Shoe C Ask for Bulletin K-200 which is a brief picture 
Bg Ba megan story of how Imperial Molded operates. Also 

as J. DON a Bulletin K-100 showing stock pulls, knobs and 

1d nemicais, in ‘ 
f Ww iward Heights Blvd., Detroit 20, Mict handles. 
Associates 

AD( LPHE L. DRAPEA Product Designer & Draftsman IMPERIAL MOLDED PRODUCTS CORP. 
L. H. Amrine, President 


remar 2961 West Harrison Street, Chicago 12, IMlinols 
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is a National 
Engineering Society with a mem- 
bership comprised entirely of 
individuals, the objects of which 
are to promote in all lawful ways 


the Arts, Sciences, Standards and 


Engineering Practices connected 


with the use of plastics. 




















